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(54) LIQUID CRYSTAL POLYETHER COMPOUND 
AND GLYCIDYL ETHER DERIVATIVE 

(57) Abstract: 

PURPOSE: To provide the compound having a polyether 
as the main skeleton and groups each composed of an 
alkyl-containing substituted phenyl group bonded 
through a methylene oxy group thereto as side groups, 
exhibiting stable liquid crystal properties in the vicinity of 
room temperatures and useful for an optical shutter, etc. 

CONSTITUTION: This compound is composed of a 
repeating unit of formula I [R is a (substituted) 4 to 12C 
straight-or branched-chain alkyl; Y is single bond, O, 
COO or OCO] and another repeating unit of formula II [R' 
is a (substituted) 4 to 12C straightor branched-chain 
alkyl; Y is single bond, O, COO or OCO; Z is single 
bond, COO, OCO, CH=CH, N=N, C=C, CH=N or N=CH]. 
The molar ratio of the repeating unit of formula I to the 
repeating unit of formula II is 100/0 to 10/90 and the 
number-average molecular weight is ^1000. In addition, 
this compound is synthesized preferably through a 
glycidyl ether derivative of formula III as a synthetic 
intermediate. 
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(57) [mm 

imam (i) o jgumiich- 

(i i) Tgb^ns»oigi/M35^^o, ceo 

tJHt^l 0 0/0-10/9 OWifiiC^O, 

^ri^ i . ooo^±r**fafitt*u x-^i^t^ 

1», 43.fcaC^(Blj5m£te*Tfc — (III) Tflfr 

(D 



Y— R 



-OCl-bCH- 



Y'-R' 
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C H^-CHCHaO^^Y-R 



01) 



(m) 



TSfcsnas. z\tmf£&> £fcte-C00-, -0C0-, -c 

H=CH-. -N=N-» -C = C-. -CH=N-fc L < tt-N = CH-"C«*3$ 



( 2 

1 

1 3 TiB-asa: ( i ) 

at i) 

— 0CW2CH— 

£;tl£-C00- L < te-0C0--C^E;b£n£gT& 

(in 

C <b 2 ] 

-OCH 2 CH- 

6H 2 o^z-<0^r-R- 000 

(iC*. R* teffi22R<hJSJ-**lM*£ft^Tfca<, 

ot^<, ^/tfi-coo-t, l < ut- 

0C0-Tat)$nSS. Zte¥fc!r£. **:te-C00-. -oco 20 
-CH = CH-. -N=N-, -C-C-. -CH = N'-t; L < te-N = CH-T 

^0. stiie-j^^ (i) T£fr£n*«oigL*te£m 
(in T«^$ns«0jglx¥{2:co^;ujt^ 

lOO/O-lO/9O0i8iC^O, l?i^^fi^ 

1 . 000 j^±t?ft 5«ait# u x-x;Hb^#>. 
[ 0 ^^Ji2 ] Tia-j^^: (iii) 
[fb 3 ] 

o 

CH 2 ^CHCH 2 0-^>-Y-R OH) 3 0 

£fcte-COO-fc L< te-0C0-T3:b3n*»T& 
( 0 0 0 1 ] 

Stt # U x- -^Mfc^. *5ctCJf|x{b^^jco^53c^ PuT^ 
[0 0 0 2 ] 

5? tc fit! ffl $ ft SI^MMM tLTfll£^effl^*WSft 50 



^pl¥ 7 - 1 0 9 3 5 1 
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f Lt^$. £«#*a:LTtt#U g 

"/hajiEilB. i^^'JT-, y-XAy- 
( 1 937^) : R. Zentel. "Liquid Crystal 1 i nePo I yme r 
s". Ken. Ind.. Vol.37, p. 355 (198850 : V. P. Shib 
aev, "Synthesis and Structure of L i qu i d-c rys t a 1 1 i n 
e side-chain polymers", Pure 4 Appl.Chen. , Vol.57, 
p. 1 589 ( 1 9 85 ^) ; T. Chung. "The Recent Devetopme 
nts o.fThermotropic Liquid Crystalline Polymers". P 
olym. Eng. Sci. . Vol. 26. p. 90 1 (198650 ) 
[ 0 0 0 3 ] X'<-1t-Zlft[sfZljtf£.m&%£ 

\,**'*--v--&m^z>j3&& 0 strains & «3i-r* 
ii^nx^a. (/Man*, "sstfT-fiKJKa^isr , iff 

M36#. p. 98 (1987 ^) ) fOX^-f-ilt 
( 0 0 0 4 ] 

iSS#«TTS£T|S!H£tt*. £Zi, $J §M t£ H, g £ L 
TH, raStt£5fc^LB^£^5,£T2 f®/cC^bli 3 11 

ttiar te^&te £ ^ $ r # ? 7. &m t * s s £ a, 

(^1A^. J. Horvath.F. Cser. G. Hardy. 
Eur. Poylm. J.. Vol.21, p. 25 1 ( 1 9 85 50: R. Zentel. 

H . Ringsdorf. Makromol. Chem.. Rapid Commun. . Vol. 
5. p. 393 (19S4f£); M. A. Apfel. H. Finkelmann ftfi. A 
nal. Chem.. Vol.57, p. 65 1 0 9855O; S. Ujiie.K. li 
mura. Polym. J.. Vol.24, p. 4 2 7 0 9925O) WL 

[ 0 0 0 5 3 ^Ct, *S2iB<0g6<Jte. ^^OX^-it 
[0 0 0 6] 
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[ooo7] ?ut)*>, *%w\z* Tia-fls^: ( i ) 

[ 0 0 0 8 ] io 
Cfb 4 ] 

-OCH2CH- 

(D 



CHsO-^-Y-R 



[ 0 0 0 9 ] <5t4». RttH»3:fcte5feH»<0, 
4-1 2©ia«fel/<tt»8«07J^;H. Ytt^ 

E— *5C (II) 
[0010] 20 

[fts ] 

-OCH 2 <j:H- 



CH^O-^I^Z-^-V-R , 



(H) 



[0 0 11] (SC*. R'ttWER tra — 
oT^<, S^l^^tt^S^^. pt^g 4 - 1 2 OH 
ttttfc L < li»8tt©7J^JH, Y' HmrfB Y £(sJ- 

oo-feu<tt-oco-T*^*n**, z s^ra: 

-C00-, -0C0-. -CH = CH-, -N = N- . -C = C-, -CH=N-fc L < 30 

L#fi^e»^co, s&K-iKa (i) r^t^n^e oil 
u*(attttiB-*3« (i i) Tmt>znzmK>&i,m<z 

h=£))/\kifl 1 00/0-1 0/9 0 WlaiC^O, 
J^^f i^l, 0 0 O^it^^^^tt^'JX-fJMb 

TR-teX (III) 
[0012] 
[ ft 6 ] 



CH 2 -CHCH 2 0^>-Y-R 



an) 



[0013] r itM&&tz\z*imm<D. mm& 

[00 14] ( I ) . ( I I )£>££>'< I I 



^;ug> xz^frm* y-JH. r'wug, ^ > ^ v ;u 

X. 1 - > 2 - *^ju:7^;us, i -x 

i - /f ;^>f 2-*^;i^> 

^;ug, 3-^^;u^>^ju8. i-x^;u^>^;u 
2 -x^;u^>^;u», 3 -x^;i"*>^A'». i 

-^f ^a^->;H, 2 - ^ is)vm. 3-^^ 

l -x^ju^^^^S, 2-x^;u^\4 1 

8, 2 - ^ ^j^yfjp*, 3->f;^yf;H> 4 

- ^^U^T^Ug* i -x^ju^y^-jus* 2-x^ 

3 -x^ji/'s^^g. 4 - x^;u^\;/ 
l - *7-)V*W)i>m, 2 - *^)V*??-)i> 
$ 5- + 4 - t> =?)vm. 1 

-^□oyf JH. 2-^any^jl/S, \-?)\,*u 
2-7^tayf;H, 2-7;U^-d^>^ 
i - 7Ji/tD / \^->^S, i -7^tP'\7 , f 
8, 2 - 7;u^d^-^^;u8, i-'>7;yf^S, 2 

-•/7/^JH, l-y7/'\^y;H, 

- 2 - ^ □ □ 7 □ t: jug* 1 - * ^ -2-7 )\,*urf 
^e- 3 -^5=-;u^>^;u8, 1 - / - 2 - j* 

[0015] *3SBJJO# U x-^JMfc'&^H mlaS — ^ 

a ( 1 1 1 ) r*a^$n5^Uyy;n-f;njSi^s 

(III) T'S^^n^^'JyyJU-fi^^^iT 

la-te^ ( 1 v) 

[0016] 
[ft 7] 



(IV) 



[0 0 17] R f teffiffiR <!:!pJ — t'WiSft 

oTt)^<, (E&££:te;fce&0, ^^^4-12cOiE 

tatfcfc u < (i^^^coy;u^;u8, y' timjie y tm — 

-C00-, -0C0-. -CH=CH-. -N-N- , -C = C-> -CH = N-t> L < 

[0018] _hi2cox^^ >-^^a^ii^^a^m^^^ 

Til £77fb^9^. E77f^^l-f7-h: 
ttiftsszixx. i£ffc7 jus xc a, raififl:^* >. - St- 



( 4 

5 

& jh 7fc §5 ft $j * ^ir;^^->K 

jttltl/ 1 0 0 0 - 1 / 1 0 Migj!JD;Lfttf 5£#T& 

> , V^D^^-tf>. ^DD^;I/A, f/^DD^^>. 

Office J; 9 as- 4 0 t:*»6 6 OTCOififlE 

[0019] *RW<Dffim-f&& (III) 
(V) 

[ 0 0 2 0 ] 

[flS8] _ 20 

HO-^>-Y-R (V) 

[ 0 0 2 1 ] R lifi»£fctt*B*<&, C*3?gt 

4 - 1 2 CDSfltf L < lZft&tt<n7)l'*)l'£> Y\*m 

&tmm^-> £fcte-coo-t> u< te-oco-rsfran 

^□□tF'J>, X £ y d * fc: K U > * tex tf 3 - h* 
t K'J >^OX**Wb£^<h C <hC«fc 

fiKtSCi^T**. ccoj£0te, as. ±i2<£X#^ 

2 - 1 0 ^ilgOjilte^i^f^tffl 30 

'J^.A. TfcKfb^U^A. TKKfb^" h 'J ^7 A. *&fb 
ZJUi^xCA, kSS^'J^A, e*&^ h 'J ^ A. g*S£:fc 
U^A, m&i- h i) O 'J >§£3~ h U £ A 3? £ ^ frf -5 

ct^tfs. »k:, mria-i^^: (v> r^fcSft*? 

x y — jPlgiS^+CX^-r^ft^^tifojtaTlc^^^SW 
& l> £ a* *F £ T * *3 £ tC f i , ±fBc9&^tecD?t>^*M 

nfj 6 s — jf^ ^: cv) -cafcstiaftsi&i;:** ur o . i- 40 

j&5£ (V) T^:b$ft5{fc&4&a<±K<0X3tf* z/ik&lfo 
ic^Fig — x$>/-;u, -fun j 

- , 7th>, f h7tFD77>, 7th-h'J^ 

£o sjts«aiigjiffis^?a^ e> i o o t cco?a&®H-r« l }M 
[0022] n^ / <h ^^Htiia-jKiC ( i 

V) £ tl£ ^ yJl'X- ^JU33«3#ti. — 

(VI) 50 



ftlW 3 ! 2 7 - 1 0 9 3 5 1 
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[ 0 0 2 3 ] 

[fb9] _ 

hKH^-Z-^KYHR' (VI) 

[ 0 0 2 4 ] R'ttWERi^I-ftS^liSA 

oT^m<, m&&fc\*&m&<D> i%m%:4 - i 2 cog 

*w*sft^Tt>&< ; essis^, s>t«-coo 

l < tt-oco-T«^$nss. z ££ti-c 

00-, -0C0-. -CH=CH-, -N=N- , -C = C-. -CH=N- h L < 12 

[0025] strsa — (v) £tz\z (vn 
n57iy-;n«»#o-fiisiififiK$ntiJ0 4 ££m 
IS $ ft T v> ft n t> £> tz z> ^ X \$ , #J x. & (c ###J & J: 
tf#gJS0J* (C^Lfccfc -5ft^tetC J: 0*gC^«T« C 

[ 0 0 2 6 ] XRWrnMiktiiX 'J x-^;u{b^^tc:^^ 

T. (I) T^£n£S&9iIU¥ft£mIfe 

-«sc (i i) rs^sns^oiiu^iao^^Jttti 

0 0/0 - 1 0 / 9 0 tDiiTS5. dtlckO^aS-^ 

a (i) T&t>2tiz>m o m 

<>:, iensi}? 'j x-7^Mb&&<&#^xf£#isg#ffi 

<fto, {-(Dis«ttAaKi&Ee^iKa«<cAd««^ft 

gB^^e^Jt^ 1 0 0/0-2 0/8 0 03«SHa*#£ 

0 0 / 0 - 1 0 / 9 0(Di5irtt^iL^, ± 

Eo^e;utfc7&< i o o/o J^n. «*j a 99/1-10/ 
9 0 (D=e)v\t<D^%. ^<D#m£m&\*. m&<Dm£& 

folZ&^TwltZ-l&jZ (III) TS^^nsyjyy 
;Ux-x;U2j§^^chBtII2-^iC (IV) T«t>$n<&^ 
'J i/^;UX-7 L ;U^^^i:COf±^ < ^it$:^A.^C tCJ; 

T-^^b^ttoa^^^^fttt. 1.00 owit^^:. 

[ 0 0 2 7 ] *S8WO#UX-r-;Kk^«tt, 

is j: * co fiii us] « ^ 7 ^ ffl « * ^ » in ^ « mm<omifett 
nt it, um&tz*(Dtt&z£.frL,tzfom tf^ifc 
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[ 0 0 2 8 ] £4 TIC. *Jfi0«l*5cfctfifc«0»Jfc £ 

[ 0 0 2 9 ] 

A 

HO^O(CH2) m H 



NaOH 



0 

^5S^J 1 -3 
[ 0 0 3 0 ] 

tfb 1 0 ] 



/°\ 

CH 2 -CHCH 2 0-^^0{CH 2 } m H 

(1) m = 4 

(2) m = 6 

(3) m = 8 



[ 0 0 3 1 ] 4-y h * is 7 x / -;U2. 18g(13. lmmol) £ 
ikf^DDt h'U>!0. 1 g ( 1 08mmo 1 ) 9 0 *C tZ JtJD 

f&Ltz. Z C{C7k®ML± V U tfAO. 2g(5mmol) £30#:fc 

«ifif£ (1) T^t?$ tl* xy^X-fi^^2. 

54g£f#*i. (iR*: 87. IX) 
[ 0 0 3 2 ] 1 H-NMR. 5 (CDC1,. ppm); 0.96 (t. 3H), 
1.2-2.0 (d. 4H). 2.72 (dd. IH. 1 = 2. 6. 5.1Hz), 2.8 

8 (dd. 1H. J = 4. 2. 4. 8Hz), 3 

H. J = 6. 4Hz). 3. 91 (dd, IH). 4. 16 (dd 

I. 2Hz). 6. 83 (s. 4H). 
IR (KB r . cm* ' ) ; 2 9 60. 2930 
0, 1 040. 825. 

[ 0 0 3 3 ] ±&<Dfcfo\Z&\,*T* 4-7 h*is7 x. S - 
)l<DRt) 0 lZi-s\*r > P * is 7 x / — ;U*5 <£tf4-;t^ h 

Efl>*j<fctf««*fT3a:ott ±I2cD^lii^; (2) 
(3) T-^t)$n^>^U yyJl>X-f JH^il*^ 

^n^n^bnAc umte&zST,^? h;u^-*£RT 



IH), 3. 90 (t. 2 
IH. J = 3. 5. 1 



2825. 1 508. 1 4 73. 1 23 



H<Xp)-COCH 3 



o 



TsOH 



izTjk-r. 

[ 0 0 3 4 ] <t£V>} ( 2 ) : 82. OS 

' H-NMR, <5 (CDCh. ppm): 0.90 (t. 3H). 1.2-1.8 (m. 

8H). 2.72 (dd. IH. 1 = 2.6. 4.8Hz). 2.88 (dd. I H. J 
= 4.8. 5.0Hz). 3.33 (n. IH). 3.90 (t, 2H, J = 6. 4Hz), 

3.92 (dd. IH). 4.16 (dd. IH. J=3. 5. Il.OHz). 6.83 

(s. 4H). 

IR (KBr, cm* 1 ); 2 950. 2 930. 2860. 2855. 1 5 1 0. 1 28 
5, 1 240. 111 0. 1030.. 820. 
20 [ 0 0 3 5 ] <t£® ( 3 ) : JR^: 89. IX 

1 H-NMR, 6 (CDC I , . ppm) : 0.88 (t. 3H). 1.1-1.9 On. 

12H). 2.73 (dd. IH, J = 2. 6, 5.1Hz). 2.88 (dd. IH, 
J = 4. 8. 5.1Hz). 3.30 (n. IH). 3.90 (I, 2H. J = 6. 6H 
z). 3.92 (dd. IH), 4.16 (dd. IH, J = 3. 5. 11.2Hz). 
5. 83 (s, 4H). 

IR (KBr. cm"'); 295 2. 29 20. 2 85 2. 1 5 1 2. 1 468. 1 28 
8. 1 24 2. 1 035. 82 2. 

[ 0 0 3 6 ] ^S£0*J4 7 'J is i? frJL-'r Jimm&n^ 
fit 

30 [ 0 0 3 7 ] 
lit 1 1 ] 



r O Y OHg^OCH 3 
(4) 



NaOH 



AcOH 



O * 

(5) 



DCC 



(6) 



o 

/ \ o 

CH 2 -CHCH 2 CI / \ ^ . 

= - C H 2 --C HCH 2 0-^)-^OvA^ 

K 2 CO a o 

(8) 



[0 0 3 8 ] 4- t F D * yjclffi/ ? ;H Og (66mno I ) p- h ;U X > X * > & (TsOH, 1 **a#!) 0. 0 2g£JjO;l 

£ 2. 3-x t h* a tf 7 >10g(0. 12mol) £ &&{t* ? V >20 & * «C fUS * TrSfi? & ± tffcrt* *E> 1 fftffl#LZz. 



9 

a -7 h tf^y* - tZTtiimLfzt C*>* 4- (fh7tF 
P M ? ~)l<-l-** zs) S4ffi/f^ (4) 12g£*§ 
£• (iRJfc 763) 

CO 0 3 9] 1 H-XMR. (5 (CDCI,, ppm); 1.6-2.2 (m. 6 
H). 3.5-3.8 (id, 2H). 3.88 (s, 3H).5. 49 (n. 1H). 7. 
06 (d. 2H. J = 9. 0Hz). 7. 98 (d. 2H. J = 9. 0Hz). 
[R (KBr. cm' 1 ); 2940. 2870, 1 712. 1 600. 1505. 143 
0. 12 75. 1 240. 1108. 955. 765. 

[0 0 4 0] (4) 8. I Og (34. 3mmol) & t h 7 t H □ 7 

^ >20nUc^^L. ;:i:^y -;u30mi <h*Kfk^ n 

•J C7 A 2. 06g (51. Smmol) £ j&D A JJTJ & il ^ U fz. • L b < 

*100ml tax*:. 1 N 

^Lfctca. 4- (fh7th*Dt7- 
;U-2-**5/) (5) 7. 42g£f#£. (iR^ 97. 

4X) 

CO 0 4 1] 1 H-NMR, (5 (CDCh. ppm); 1.6-2.2 (m, 6 
H). 3.5-4.0 (m. 2H). 5.47 (n. 1H).7. 04 (d. 2H. J = 
9. 0Hz). 7. 99 (d. 2H. J = 9. 0Hz). 

( R (KBr. cm"'); 2940. 2870. 2660. 2540. 1668. 1 60 
0. 1 50 5. 1 4 2 2. 1 2 90. 1 240. 1 1 70. 11 1 5. 95 5, 9 1 2. 7 
72. 

[0 0 4 2 ] (5) 2. 6g<12mmol) , S- (-) -2-* ^;U-1 - 
7$ / 5g(17iB0l)*iJ:tXftfeitt«O4-».X-^^^iU 
7£ J tf U ->*>0. 0lg(8 2umol) U- >40ml *T 

;U 73 5 K (DCC) I. QMttfl:;* ^ U >i£?£i5ml (15m 

mo I) ZtoAXte* K^f£S:TiS&£±tffc7!><«=> 1 2 ISJBJ 

:t*>0 §fc.E#fi£ s-2-* (6) 2.8g£*# 
fc. (JRSp 822) 

[ 0 0 4 3 ] ' H-XMR. 6 (CDCI,. ppm) ; 0. 8- 1 . 1 (m, 6 
H). 1.1-2.2 (m. 9H). 3.5-4.0 (m. 2H). 4.13 (dd. 2H. 

J=2.0. 6.2Hz). 5.49 (n. 1H>. 7.06 (d. 2H. J = 8. 8H 



( 6 ) «rl»¥ 7 - 1 0 9 3 5 1 

10 

IR (neat, cm" ' ) : 2950. 2870. 1712. 1 602. 1 504. 146 
0, 1270. 1240. 1165. 1 1 1 0. 958. 9 1 6. 765. 
[ 0 0 4 4 ] (6) 2. 80g(9. 58mmolK »&2Qm\ * ^ h 
7tKn7^>20mI:fccfctf*10ml£?g£L, 50tT5 

YVyy<< - izxmmL fctCZs + 

m s-2-^^ju-i-^^^ (7) 2.oog£f#£. (urn 10 

0%) 

[ 0 0 4 5 ] 1 H-NMR, <5 (CDCI,. ppm); 0. 8-i.l (n. 6 
10 H). 1.2-2.0 (n. 3H), 4.14 (dd. 2H. J = 2. 0. 6. 2Hz). 
6.49 (bs. 1H). 6.88 (D. 2H. J=8. 6Hz). 7.95 (d. 2H. 
J = 8. 6Hz). 

IR (KBr. cm"); 3340. 2955. 2930. 2870. 1 680, 160 
2. 1588. 1 5 1 0. 1 458. 1440. 1385. 1 305. 1 278. 1 230. 
11 60. 1 112. 960. 846. 768. 

C 0 0 4 6 ] (7) 2. 00g(9. 60mmol) , It^DDh K 
U >9. 00g(9 7. 3mmol)^J:^r-fe h > 20m I £ # L fc 

U r> Al. 33g(9. 6 2mmol) £jtJ0 XT 2 B MBtt 

-fCTliSibfci: C^, ±!2<a*8^:£ (8) T 
gb^nS^'J yy^X-fi^#^2. 16g£t#Ac. 
(iK>P 85. IX) 

[ 0 O 4 7 ] [ a] = + 4 . 3 (deg-dm"-g 

• 1 -cm 1 ) (2 □ a*;l/A40 

1 H-NMR. 5 (CDCI,. ppm); 0.9-1.1 (m. 6H). 1.2-2.0 
(n. 3H). 2.76 (dd. I H, J = 2. 6. 4.8Hz). 2.92 (dd. 1H, 

JM. 2. 4.8Hz). 3.3-3.5 (m. 1H). 3.99 (dd. 1H. J = 5. 
30 5. 11.0Hz). 4.14 (dd. 2H. J = 2. 0. 5. 9Hz). 4.30 (dd. 

1H. J = 3. I. 11.0Hz), 6.94 (d. 2H. J = 9. 0Hz). 8.00 
(d. 2H. J = 9.0Hz). 

IR (neat, cm"); 29 5 2, 2 9 2 5. 2 870. 1 7 1 0. 1 60 2. 1 50 
5. 1 4 60. 1 3 1 0. 1 270. 1 2 5 0. 1 1 6 8. 1 1 00. 1 025. 84 7. 
765. 69 2. 

[ 0 0 4 8 ] =3^e/-7 — t'uztf*) >-v;ux 

[ 0 0 4 9 ] 
lit 1 2 ] 



z). 7. 98 (d. 2H. J=8. 8Hz). 



40 

Br<CH 2 ) 4 H 
KOH 



HO-@-<0^ O<CH ^ H 



(9) 



o 

/ \ o 

CHs-CHCHaCI / \ / -=^ 



NaOH 



(10) 



1 1 

[ 0 0 5 0 ] M'-vt K P *r is b" V x XJH 4 0g (7 52mmo 
I) <fcfittffiS7K*T- h 7-n-^f;i/7 >^EX£ A 9. 40g(2l. 8m 
■ol)£IIX#BMt^ h U *A**tt200Bl£x*/— JU2 
00ml£>rg£?£fCigft?L£:. £<0i§^£ilflft£-tfft:a<6, 

>5l. 5g (376mmo 1 ) £ X / — ;U50mI \Zt£ffl 
LfzmWiZffiTL* c? 6 IC 3 B ffiMffiTfttft Lfz. X* 

b'7xx;U (9) 56. 6g£ftfc. (iRSp 62.1?) 
[ 0 0 5 1 ] 1 H-NMR. <5 (CDC1,. ppm); 0.98 (t. 3H, 
4H). 4. 00 ( t. 2H. i = 6. 3Hz). 
2H, J = 8. 7Hz), 6. 93 (d, 2H, 
J = 8. 6Hz). 7. 46 (d. 2H. J = 



( 7 ) ftmW- 7 - 1 0 9 3 5 1 

12 

&<t*Kj£<OXt:* pp b K 'J >£«£Lfc«, ^J7A 

( 1 0 ) T^^>$n^yj i/yJH-fa^^5. 34g 
(iR* 92.42) 

[ 0 0 5 3 ] ' H-NMR, 6 (CDC1,. ppm) : 0.98 (m. 3H). 
1. 38-1.86 (m. 4H). 2.76 (dd, IH. J = 2. 6. 5.0Hz). 2. 
91 (dd. 1H. 1 = 4.2. 5.0Hz), 3.32-3.41 (in. 1H). 3.99 
2H). 6. 93 (d. 2H. J = 8. SHz). 6. 9 
10 6 (d. 2H. J = 9. 0Hz). 7. 45 (d. 2H. J = 8. 6Hz). 7.46 (d. 



J = 6. 8Hz). 1. 15-1. 95 (m 
4. 71 (s. 1H). 6. 86 (d 
J=8. 7Hz). 7. 44 (d. 2H 
8. 6Hz). 

[ 0 0 5 2 ] ( 9 ) 4. 6 6g(19. 2mmo I) tXtT^ant H 
U > 17. 8g(192ramol) 9 5 X:\ZjlUiEkLfza Z 

Z iZfrmitz)- b 'J V AO. 2g (5nmol) $ 3 0 ftffl&Z \Z 6 

f TsCl , 

HO^JL^ TsO^A^ 

(ID 



(t. 2H). 4. 19 (dt. 
6 (d. 2H. J = 9. 0Hz) 

2H, J = 8. 6Hz). 
[R (KBr. cm" 1 ); 2950. 2930. 2870. 1 605. 1 570. 150 
0, 1270. 1 245. 1180. 1 040. 820. 800. 590. 515. 



[ 0 0 5 4 ] ###J 2 

[ 0 0 5 5 ] 
lit 1 3 ] 



HO 



OH 



(11) 



KOH 



(12) 



O 

/ \ 
CHg-CHCHsCI 

NaOH 



O 

C^^CHCHaCH^^-a 



[ 0 0 5 6 ] S-(-) -2-* 3^-1-7* J -;H4nl (0. 13mo 
I) £ b : s)l>2 P 'J H (TsCl) 28. Og ( 1 4 7mmo I ) £ 7 )V zi >3? 
HTf h y b K p 7 v >l40ml 

h U X.f Jl^7$ >36ml (0. 26mraoI) £jtox.T 2 BH^iST' 

'&s tl^UZU-? b??7<< - iZTfemLfctZZ. S- 
2-/fihl-yfJbhyl/-h (1 1) 28.6g£?#£. 
(iR^S 90. SS) 

(CDC I , . ppm) : 0. 82 (I. 3H. 
J=6. SHz). 1. 03-1. 50 (m. 2 
2. 45 (s. 3H). 3. 85 (d. 1H. 
J = 6. 0Hz). 7. 33 (d. 2H. J = 8, 
J = 8. 4Hz). 

2960. 29 20. 2 870. 1 600. 1 4 60. 1 36 



[ 0 0 5 7 ] ' H-NMR. <5 
J = 7. 6Hz). 0. 87 (d. 3H. 

H) . 1. 60-2. 03 (m. IH). 
J = 5. 9Hz). 3. 88 (d. IH. 

I) . 7. 79 (d. 211 
I R (nea t. cm" 1 ) 



0. 1190, 1175. 1100. 960. 840. 810. 660. 

[ 0 0 5 8 ] 4,4'-y t h'D + y t'7x"JH.00g (5. 37 
mmol). TkfiSffc:*- h 'J ^ A 0. 23g (5. 75mmo I ) & £ * * 
/-;U20nl£ig£L3 0 ftMfiQ&mmiLKL. £JS*T«* 
(11) I. 30g(5. 36mmol) £ ZJD A T ^ b 1 2 tifffl 



(13) 



30 7 ^^D7h^77^-l:tMiLfciC5,-4- (S-2- 
^^;U-l-y^ h*->) -4'-th*D^yt'7i^ (1 
2 ) 0. 6Ig£f#fc. 44. 3X) 

[ 0 0 5 9 ] 1 H-NMR. 6 (CDCI,, ppm); 0.95 (t, 3H, 
J = 7.5Hz). 1.02 (d. 3H. J = 6.6Hz). 1.03-1.50 (m. 2 
H). 1.60-2. 03 (o. IH). 3.81 (d. IH. 1 = 6. 2Hz). 3.82 

(d. 1 H. J = 5. 9Hz) , 6.86 (d. 2H, J =8. SHz) . 6.94 (d. 
2H. J = 9.0Hz). 7.42 (d. 2H. J*8. 8Hz). 7.44 (d. 2H. 
J = 9. 0Hz). 

I R (KBr. cm"); 34 20. 2970. 1608. 1500. 1 260. 105. 
40 0. 828. 

[ 0 0 6 0 ] ( 1 2 ) 2. 00g(7. 80mmol) £ X tT O P P b 
K U >14. 4g(l56mnol) £ 1 0 0 t:T}B# L 

fc. C ClC h 'J O AO. 3g(7. 5mmol)£ 1 BSfBJfc 

£(C 3 tUJfjax.^. ^f^^T^^l^. >±f>^i3D^T pJ 

T^S!Ufc<hC^), ±120^3^^: (1 3) T-^^$n^ 
y »J >s;;H- -r;U^^(^2. 44g£f#fc. (JRSps 100?) 
[ 0 0 6 1 ]^7tS(o], !, = +9. 8 (deg-dm"-g 
" ' -cm 1 ) ( O P P *;UA 
50 1 H-NMR. (5 (CDC1,. ppm); 0.9 5- 1.06 (m. 6H). 1.26 



( 8 ) 



13 

(n. IH). 1.53 (m. 2H). 2. 76 (dd. 1H, J=2. 4, 4.8Hz). 

2.91 (dd. 1H. J=4. 2, 4.8). 3.36 (m. 1H). 3.81 (d 
d. 2H. J = 2. 6. 5. 9). 3. 99 (dd. IH. J = 5. I. 11. OHz), 
4.25 (dd. IH. J = 3. 5. II. OHz). 4.33 (m, 2H). 6.94 
(d. 2H. J = 8. 8Hz). 6.96 (d. 2H. J = 8. 8 Hz). 7.45 (d. 

2H. J=8. 8Hz). 7. 46 (d. 2H. J = 8. 6Hz). 
[ R (KB r. cm"): 2950. 2920. 2870. 1605. 1580. 150 



1 280. 1 270. 1 240. 



0. 
0. 

[ 0 0 6 2 ] ##0J 3 

[ 0 0 6 3 ] 
lit 1 4] 



ftfflW* 7 - 1 0 9 3 5 1 
14 

1175. 1 040. 910. 8 1 0. 590. 51 



Br-@HO(CH2) 4 H 



HO~)--C=CH 
». 

(PPh^PdCyCuI 



HQ-f-C=C-<^KO(CH 2 )4H 



(14) 



KOH 



HO 



Br 



(15) 



(PPha^PdCVCuI 



HC=C-^-0(CH2) 4 H 
(16) 



O t O T O-<0>-Br 
(16) 



(17) 



AcOH 



* HO-<§>-C=C-<^-0(CH 2 )4H 



(18) 



O 

/\ O 

CH2— CHCH2CI / \ 

CH 2 -CHCH 2 0-^)^C=C-^^0(CH 2 )4H 



K2CO3 

CO 0 6 4] l-ya^^-y h + y^>t*>IO g (39 mmo 
1) £3-;* ;U3. 3 g (39 mmol) T ;U 

a'>^i^TThUX?il/7^> 30 m 1 f§ L . M 
C h "J 7 x — JU^X 7 >f >0. 153 g(0. 5 S3mmo I ) , t&ikrt 
7yOA(ll)t7h'j7iZi^^7^ >$&W 0. 082g 4 0 
(0. 1 ilmviQ\)&J:tf&{tm(l) 0.02 2g (0. 1 1 6tnmo 1 ) £Jra 
PL 9 OtT 1 B«#Lfc. h U X^JUT ^ >£@5£ Ufc 

i^^coi- (4-7 h*->7x -3-* ^;u-i-7^ >-3 
-5f-;U (1 4) 5. 49g&3SfefSiii<h ITHit. (»R^; 6 
0. 8 %) 

( 0 0 6 5 ) ' H-NMR. 6 (CDC1, . ppm) ; 0. 96 (t. 3H. 
1 = 6.5 Hz). 1.3-1.9 (in. I0H). 2.12(s. IH). 3.94 (I. 50 



(19) 

2H. J = 6. 4 Hz). 6.80 (d. 2H. J = 9.0 Hz). 7.33 (d. 
2H. J= 3. 8 Hz). 

IR (KB r. cm"); 3430 (b). 29 5 5. 29 30. 2870. 2 2 30. 1 
605. 15 1 0. 1240. 1170.840. 

[ 0 0 6 6 ] ( 1 4 ) 0. 96g (4. lmmo l)$f h7 h HP 
7^>50 nWzm&Ltz. ::C 7K BSMfc # 'J 01* 0. 3g 

(Sramo 1 ) , fift^TK^^ h "7-n-7^;U7 >^Ex<7 A 0.15 
g (0. 4 4mmol):fccfctf / >g<D7K(2^)£fiD^T 3 5^ i§ ini 
Lfc. 7k<bX-7 L JU£^AT^&/i£&mLffit&^^* 

4-7'h + ->7i-^7tfU> (1 5) 0. 51 g 
£#m£f&#£ LTttfc. (iR^: 70. 8 X) 

[ 0 0 6 7 ] 1 H-NMR. 5 (CDC I, . ppm) ; 0. 96 (t. 3H. 
J=6.5 Hz). 1.3-1.9 (m. 4H). 2.97 (s. IH). 3.94 (t. 

2H. J = 6.4 Hz). 6.82 (d. 2H. J=9. 0 Hz). 7.40 (d. 2 



15 

H. J = 9. 0 Hz). 

IR (KBr, cm"'); 3280. 2950. 29 30. 2870. 2 1 00. 1 60 
5. 1 505. 1 2 85. 1 245. 1 1 70. 830. 

[ 0 0 6 8 ] 4-yP : 67x/-;U 22. 9g (132m!no !).&<£ 
tfl. l-i? b K P y 22. 3g (264mmol) &&<t * 1/ > 

50 m\tzfeML. ccor§^^or^T'^^L^ 0 

^^acOp- h ;UX >X >®?(TsOH) $riDAT^ 

C02. 3-yt K D fcT^ >£MJE©£L£. 8I^£777A^ 

h7t h* a tf 5 n;U-2-^-+ f>) ^ >-tr > (16) 31. 9g 
£&&i£M 3 £LTmfz. (Um: 93/8X) 

CO 0 6 9 ] 1 H-NMR. 6 (CDC1,, ppm) ; 1.5-2.2 (m, 6 
H). 3. 5-4. 1 (m. 2H). 5. 36(t. 1H). 6.93 (d. 2H, J = 9. 
0 Hz). 7. 37 (d. 2H. J = 9. 0 Hz). 

fR (KBr. cm"): 2945. 2870. 1590. 1 485. 1235. Ill 
5. 9 5 5. 9 1 5. 82 5. 64 5.500. 

[ 0 0 7 0 ] CIS) 2. 90s (16. 6ramol) L (16) 4. 28 
g (16. 6mnol) £7 J^>#ifiTT h 'J lf^75 > 1 
0 ml IZ&M Ltz. li:hU7x^;^X7^>0. 065g 
(0. 24$mmolK 5 v O A (I I) t'Xh'J7xZJ^ 

^7-f>^ 0. 035g(0. 050inol)^J:CXttfl:M( I ) 0.0 
09g(0. 047mmol) £J(jrJ;L 9 OtlTl Blltl/:, h'Jlf 
^7^>^§^l/:i, C C C 7 t h>100m[<i:X-^ 
;i/50ml^*QX.^TaiUT^rc^^^^JO/i. i£?££ia*7i 

~>) 7x-;U7-tr5 L U> (1 7) 2.60 g^fifei^tl 
Tf#Ac. (<&^: 44. 6 %) 

( 0 0 7 1 ] 1 H-XMR. 6 (CDC1,. ppm) : 0. 98 (t. 3H. 
J = 6.4Hz). 1.4-2.1 (m, 10H). 3. 9 7 ( t . 2H. J = 6. 3 H 
z). 5.43 (I. IH). 6.84 (d. 2H. J = 8. 8 Hz). 7.00 (d. 

2H. i.= 9. 0 Hz). 7. 43 (d. 4H. J = 9. 0 Hz). 
[R (KBr. cm"): 2950. 2860. 1605. 1510. 1240. 11 7 
0. 1 1 1 0. 1 0 3 5. 9 5 5. 920. S15. 

( 0 0 7 2 ] ( 1 7 ) 2. 59g (7. 39mmol) £ t=- h5t Hp 



( 9 ) ttm¥-7 - 1 0 9 3 5 1 

16 

77>30 mUzmMlsti'ik. ^^30mli3ck^7K7. 5 □ I £ 

(is) i. ugzmn&mftt LT&tc. (urn; 92.5 
%) 

[ 0 0 7 3 ] ' H-NMR. 6 (CDCl,. ppm): 0.97(1. 3H). 
1.3-1.9 (m. 4H). 3.97 (t. 2H. J = 6. 3 Hz). 4.93 (s. 
IH). 6.78 (d. 2H. J = 8. 8 Hz). 6.84 (d. 2H. J = 8. 8 H 
10 z). 7.40 (d. 2H. J=8. 8 Hz). 7.42 (d. 2H. J = 9. 0 H 
z). 

IR (KBr. cm"): 3410 (b). 29 55. 29 20. 2 8 70. 2360 
(w). 16 1 0. 1 520, 1 245.835. 530. 
[ 0 0 7 4 ] ( 1 8 ) 1. 78g (6. 68 mmol) £X D D 
tH'J>IOJ g (108 mmol) fCfgfl? L, 85t:T&#L> 
fro C C iZTkmik-f b 'J <5 A 0. 2g(5 nmol) €: 1 B*fSl*5 

5 [slflOA*:. ^® £T-#ai&100 mKDsOV > 43 £ 
tflOO mlOX- 7-)\s&1)UZ.T7Fig®}$:ilJ&%lLfz. 

20 fztcz. ±BZ<Dmm* (i9) m^ns^u >y 
^x-^^^^^i. si g^efe^f B ^uiif;. mm-. 

84. 0 %) 

[ 0 0 7 5 ] 1 H-NMR. <5 (CDCl, . ppm) : 0. 98 (I. 3H. 
J = 6.4 Hz). 1.4-1.9 (m. 4H). 2.75 (dd. IH. J = 2. 4. 
4.8 Hz), 2.90 (dd. 1 H. J = 4. 2 4.8 Hz). 3.3-3.5 (m. 
IH). 3.96 (dd, IH. J = 5. 3. 11.0 Hz). 3.97 (t. 2H J = 
6.5 Hz). 4.24 (dd. IH. J= 3.3. 11.0 Hz). 6.85 (d. 
2H. J = 9. 0 Hz). 6.88 (d. 2H. J=8. 8 Hz). 7.42 (d. 2 
H. J = 8. 8 Hz), 7. 44 ( d. 2H. J = 9. 0 Hz). 
30 IR (KBr. cm"): 2950. 2920. 2860. 2 200 (w). 1600. 
15 1 0. 1240. 1020. 835. 
(0 0 7 6] H5S#J 5 — 1 2 #'JX — T-^CD&l&t&i 

[ 0 0 7 7 ] 
[it 1 5 ] 



( 10 ) 7 - 1 0 9 3 5 1 

17 18 
(1), (2) or (3) » -fOCHgfpH-^ 



BF 3 -OEt, | 



m = 4,6 or a 



(2) or (8) + (10), (13) or (19) 



C^O-R 1 CH2O-R 2 



R1 = -@-0(CH2>8H , 



^^C=C-<P>-0(CH 2 ) 4 H 



[ 0 0 7 8 ] 1 - 3 -e^^nfc^'j ->vjux-t- 
just«# (1) . (2) , (3) $^nfnwc, 
/ v — aKAf4BolX £ft3 <fc o \zV9 n Dpc^ >lci§ 

X-^;Hjt^& (2) (8) 

»#(10) , (13)43^^(19) (^r/T-2) 

£ £^ 1 iB^oth^r-^n^n^^ l, ±^<o^yv- 
18 m& 4 do 1 % £ ft Z> J: 5 \z v £ a a ;* * > tc f§« L 
Tc. Cn^tD^/T-ig^^r- 2 OrfC^^lL/T, H 7 
■y{fc3fc^3S£^/T — fC#LT5-~8 mol £ft 
* J; 5 {C JD *. , $ 6 1 5fl#R3ffl^b/!:. S*5*8cS:ia#J 



*5<J:tfmm¥*3#^M£tf U U>&3£: filch LT#tf> 
20 fc. <*6fC, DSCi^, flB%Bfttttt&££tf Xftlsl 

i o#&tfi i t^6nt*i§#«, ^ i \zum<D& 
WM\zK\sTftmKifc\zfto7s'< «>f >y^«i$n 

Ac. 
C 0 0 7 9 ] 
30 1 ] 





t/7-1 


in-i 




2 x/y 


Mil' 1 


Mw" 






#^ 










xlO"' 


xlO 1 


CC) 




5 


( 1 ) 


ftb 


100/ 0 


100/ 0 


2. 10 


2. 57 


g -6 S 35 


I 


6 


( 2 ) 


ft L 


100/ 0 


100/ 0 


1 . 96 


2. 73 


g 3 S 37 


I 


7 


(3) 


ft L 


100/ 0 


100/ 0 


3. 16 


3. 80 


g 6 S 50 


I 


8 


( 2 ) 


(10) 


50/50 


40/60 


5. 16 


6. 00 


g -3 S 143 


I 


9 


( 2 ) 


(10) 


25/75 


18/82 


5. 08 


5. 90 


g 2 S 190 


I 


1 0 


(8) 


(10) 


50/50 


32/68 


5. 26 


6. 07 


g -4 S 1 16 S' 


142 


1 1 


(8) 


(13) 


50/50 


36/64 


5. 1 I 


5. 83 


g -7 S 61 S* 


155 


1 2 


( 8 ) 


(19) 


50/50 


43/57 


5. 30 


6. 41 


g 17 S 50 


I 



a) Mn; gc¥^tt^g. Mw: 

b) g; #37*#fifs. S; 7s* v 9ft. S' ; * ? )V 

cooso) mzntz* u x-^jMfc£4&0>' h-nmr*5£ 

[ 0 0 8 1 ] StS^PIST^tlfctf 'JX-^JU 
' H-NMR. (5 (CDC1,. PPm) : 0.95 (t. 3H). 1.2-1.9 (n. 



1508. 



50 



4H). 3. 4-4. 3 (ffl, 7H). 6. 78 (m, 4H). 
IR (KB r. CO 1 ) ! 3490 (b). 29 55. 29 30. 2 870. 
14 70. 1 390. 1 230. 11 08. 1040. 822. 775. 

[ 0 0 8 2 ] mmm 6 tfienfc^ u x-^;u 

1 H-NMR. <5 (CDCl,. ppm) ; 0.90 (t. 3H). 1.2-2.0 (n. 

8H). 3. 3-4. 3 (a. 7H). 6. 78 (n. 4H). 
IR (KB r. cm '): 3470 (b). 2925. 2 860. 1 505. 1468. 



( 11 

19 

1 390. 1 230. 1105. 1 035. 820. 775. 

( 0 0 8 3 ] nm®\ 7 Tf# en/t* u x-^;u 

' H-NMR, (5 (CDC I, . ppm) : 0.83 (1. 3H). 1.1-1.9 (n. 

12H). 3. 5-4. 2 (m, 7H). 6. 76 (a. 4H). 
[R (KBr. cm"); 3440 (b). 2930, 2855. 15 1 0. 1 470. 
1237. 1108. 82 1. 

[ 0 0 8 4 ] rt#6*afc#y x-t-ju 

1 H-NMR. 5 (CDCI,. ppm) : 0.90 (m). 0.99 (m), 1.3- 

1.6 (m). 1.76 (m). 3.5-4.2 (m), 6.74 (m). 6.90 

(in). 7. 39 (m). 10 

IR (KBr. cm"); 3460 (b). 2950. 2930. 2865. 1602, 

1 500. 1 468, 1390, 1 270. 1240. 1 1 70. 1 1 20. 1040. 82 

0. 

' H-NMR. (5 (CDCI,. ppm); 0.89 (m). 0.99 (m). 1.1- 
1.9 (m). 3.6-4.2 (m) ,6.90 (m). 7.38 (m). 
IR (KBr, cm"); 3450 (b). 2950. 2930. 2865, 1600, 
1 498. 1 465, 1 390.1 270. 1 240. 1 1 72. 1 1 20. 1 040. 8 1 
8. 75 5. 

(0086] mmm 1 o -?'&*>tirz# «j x-^;u 20 

mftfg [a] »" = + 1 . 4 (deg-drn" ' -g* 1 -cm 1 ) 

1 H-NMR. <5 (CDCI,. ppm); 0.99 (m), 1.25 (m). 1.50 



) ttmW- 7 - 1 0 9 3 5 1 

20 

(m), 1.78 (m). 3. 5-4. 3(m). 6.90 (m). 7.38 (m). 7.9 
3 (b). 

IR (KBr. cm"); 3450 (b). 2950. 29 25. 2865. 1710. 
1600. 1 406. 1 462. 1 268. 1 242. 11 68. 1 110. 1038. 81 

6. 762. 730. 

( 0 0 8 7 ] MfaW 1 1 Tf# 'Jx-f^ 
m?t8L [a] o ; ' = + 7. 0 (deg-dm" -g" •cm 1 ) 

1 H-NMR, 6 (CDCI,. ppm); 0.96 (m). 1.02 (m). 1.28 
(m), 1.4-1.7 (m), 0.87(m). 3.5-4.3 (m), 6.90 (m), 

7. 39 (m). 7. 94 (m). 

IR (KBr. cm"); 3425 (b), 2955, 2 9 25. 2870. 1 7 1 2. 
1 602, 1 495. 1 460. 1 268. 1 240, 11 68. 1 1 00, 1 040. 81 
8. 

(oo88) nmm 1 2tn^t^'ji-f^ 

ISTfeS [a3 . !, = +l. 1 (deg-dm" -g" -cm 1 ) (^ 

1 H-NMR, <5 (CDCI,. ppm); 0.98 (m). 1.25 (m). 1-49 
(m). 1.77 (m). 3. 5-4. 3(b). 6.83 (m). 7.41 (m), 7.9 
6 (m). 

IR (KBr. cm"); 3450 (b), 2 950. 2 9 25. 2865. 2 205 
(w). 1708. 1 600. 1 5 1 0.1 460. 1 276. 1 242, 1166. 1 1 0 
2. 1 030. 828. 764. 



